The physiological markers of 310 individuals aged 2 through 19 were evaluated for the effects of the Masgutova Neurosensorimotor Reflex Integration Method on their four body systems: respiratory, cardiovascular, digestive, and nervous systems of individuals with neurodevelopmental deficits-cerebral palsy (CP), seizures, traumatic and acute brain injury, attention deficit and hyperactive disorders (ADD, ADHD), autism spectrum disorders, anxiety, post-trauma and post-traumatic stress disorders. We found that 53.33% of physiological markers and 66.67% of reflex patterns on the pre-test demonstrated to be poorly functioning. Both evaluation results showed statistically significant improvements after 8-days of intensive training using the Masgutova Neurosensorimotor Reflex Integration Method. Improvements according to 60.0% of the physiological markers positively correlated with functionality gains in 77.5% of reflex patterns in all four study groups compared to the control group, which did not receive the Reflex Integration training program (p-value < 0.05). The magnitude of improvement depended upon the severity of symptoms indicating the essentiality for individualized training in accordance with the diagnosis and individual neurological deficits. Results of this study show that reflex integrative techniques can lead to a reduction of stress and other negative factors blocking health homeostasis, limiting perception, and causing dysregulation in behavior and emotions, especially folHow to cite this paper: Deiss, T., Meyers, R., Whitney, J., Bell, C., Tatarinova 
Introduction
Masgutova Neurosensorimotor Reflex Integration Method (MNRI) was developed by Svetlana Masgutova in 1989 in Russia [1] . This approach offered a new paradigm on the enrichment of the concepts of how to bring primary reflexes into a state of integration. Researchers worldwide have investigated the impact of sensorimotor integration on the growth of nerve axons and dendrites, myelination, activation of genetic blueprints, and the awakening of motor memory [2] [3]- [10] . MNRI is used to treat individuals with certain types of sensorimotor reflex developmental deficits, behavior disorders, speech and language delays, and learning disabilities. The technique was brought to the USA in 1994 and has gradually become accepted by healthcare professionals in many other countries.
The MNRI method is designed to include both higher and lower nervous system activities as it relates to reflex integration. MNRI basic concepts replace the traditional theory of reflexes as primitive survival responses that become inhibited with normal development [11] [12] [13] [14] . The term "missing link" has been used by professionals from multidisciplinary backgrounds from all over the world to describe MNRI. This program is structured around the concept of reflexes as the basic unit and neurophysiological foundation for higher brain functioning. Furthermore, reflexes are the physical expressions of protective neurocortical responses to stress and danger. Another basic concept of MNRI includes the understanding of a reflex as a genetic neuro-code and unit for both automatic and conscious sensory-motor development. This concept allows re-examination in research of the relationship between primary sensory-motor development and physical, emotional, and cognitive skills. MNRI focuses on the healthy neurological development of the individual using re-patterning exercises which rebuild neurosensorimotor reflexes rather than focusing on specific neurological disorders and diseases. The term "re-patterning" within the MNRI theory means re-education, recoding, and rerouting the reflex nerve pathways specific for dynamic and postural reflex patterns (e.g. Babinski, Automatic Gait, Bauer Crawling, Hands Grasp, and others). MNRI exercises stimulate innate neuro-regulation mechanisms and enhances resiliency in the stress and immune systems [15] [16] . Re-patterning activates the extrapyramidal nervous system (peripheral nerves, spinal cord, brain stem, diencephalon) responsible for automatic mechanisms 2) Motor development involves physical growth and differentiation with specific rules, stages, and dynamics necessary for the attainment of consciously formed skills and learning [5] [20] [21] [22].
3) The natural motor system is based on a foundation of integrated sensory perception, brain processing and corresponding motor pattern responses within a reflex circuit [3] [7] [19] [21].
4) In a healthy functioning neurosensorimotor system, natural movements serve both as survival mechanisms and the foundation for physical development [3] [6] [18] [21] .
Natural learning is achieved through the integration of the primary motor, emotional [22] and cognitive spheres [20] [23] [24] .
Within the medical, psychology, and pediatrics sciences there are many different programs that address developmental challenges and problems. ADD/ADHD 2); anxiety, post-trauma and PTSD 3); and ASD 4) and was carried out to analyze: a) physiological markers, b) functionality of reflex patterns; and c) correlation between physical markers and expression of reflex pattern. The latter may reveal underlying reasons for stress including the regulatory issues within "HPA-alarm system" (over-reactive or hypo-active).
Materials and Methods

Research Design
This study reports the results of a study conducted from January 2016-June 2017 with 310 individuals during MNRI trainings programs at Family Conferences.
The study consisted of three stages: included: blood pressure, heart rate, pulse ox, all pulses including pedal pulses, Peak Flow, lung sounds, bowel sounds, and PERRLA (Pupils Equal, Round, React to Light, Accommodation). A physical exam is imperative to the diagnostic and continuum of care for a patient. "In an observational study regarding the impact of the physical exam on diagnosis and subsequent treatment, [41] noted that in 26% of patients, a skilled physical exam provided a pivotal finding that changed the patient's diagnosis and treatment. Furthermore, in almost half of these patients, diagnosis would not have been determined through common diagnostic practices. Therefore, the physical exam findings based on specific markers were critical to making and confirming an accurate diagnosis quickly" [41] .
The physicals performed at the MNRI  Family Conferences were not in- 2) Heart rate was achieved by taking pulse for 60 seconds.
3) Oxygen saturation was measured by finger pulse oximetry. Table 3 ). The MNRI® Reflex Assessment evaluates the level of neurophysiological maturity of the reflex patterns in relation to age, and also determines deviations in neurological development related to specific areas of neurological functioning [16] . Examples include the Core Tendon Guard reflex, which is strongly connected with the "alarm system" or HPA-stress-axis (hypothalamus-pituitary gland-adrenals). HPA Axis dysregulation has been shown to correspond with dominance of the sympathetic nervous system over the parasympathetic in stress and trauma [43] . tactile stimulation on the base of a closed palm in a more intense proprioceptive way to activate palm flexors should trigger a stronger grasp response, 2) all fingers, thumb between index and middle fingers should close, 3) elbow must be capable for relaxed extension in front of the body for 100 degrees, and shoulder for 90 or more degrees, 4) arm/palms are directed horizontally to the ground (no abnormal abduction/adduction in the wrist joint must be present). Each reflex pattern used in this study was evaluated using the four parameters described below.
The main parameters for the evaluation include [16] : 2) sequence and direction: the identity of the motor-postural response in comparison to the "ideal model" response including movement and posture (coordinated work of the alpha and gamma motor neurons).
3) latency of nerve transmission: the time frame of the response that must happen within a fraction of a second after stimulation for effective response to fulfil its protective function including the tone of muscles, ligaments and tendons (scored as normal, dysfunctional, pathological, hyper or hypo-active or a-reflexia/absence). 
Results
Physiological Markers Panel
All four neuro-atypical study groups receiving the MNRI Reflex Integration
Program demonstrated statistically significant improvements from pre-to post-intervention assessment in markers that originally deviated at the baseline (Table 1) . The results were compared to the control group according to the age norm. Individuals in each study group were below the norm according to 8 out of 15 physiological markers (53.33%). Nine (60.0%) out of these 15 markers showed statistically significant improvement after the MNRI Reflex Integration program (Table 1) .
Various improvements to measured physiological markers can be seen in all individual neuro-atypical study groups as well as the collective average amongst all study groups. Collective average of study group results yielded progress in six categories relating to the physiological markers: bowel sounds, peak expiratory flow, pedal dedis pulse, pedal tibial pulse, as well as ocular pupil reactivity and accommodation with statistical significance α = 0.05. Scores in pulse, breath sounds, and skin temperature also showed improvement.
On average, nine out of fifteen (60.0%) physical markers above with certain differences in individual groups demonstrate significant improvements in the assessed markers of individuals after the use of the MNRI Program indicating simultaneous improvement of the stress reduction and regulation of homeostasis on a neurophysiological level.
The average results in all four study groups together show asignificant progress in nine (60.0% out of 15) physiological markers: pulse, bowel sounds, breath sounds, peak expiratory flow, pedal dedis, pedal tibial, skin temperature, ocular reactivity and accommodation with statistical significance of p < 0.05. Scores in two (13.33%) markers: diastolic pressure and temperature also improved as well.
The study found out that with only eight days of intervention using the MRNI therapy progresses, the physiological and vital markers improved significantly clinically and statistically in every of four study groups. When the data was analyzed all together as one group, the positive changes in markers were the same way valid and significant ( Figure 1 ).
We discovered that the degree of improvement for physiological functions in individuals in the study groups depended on the diagnosis and severity of their The HPA axis is responsible for the neuroendocrine adaptation necessary for the proper functioning of the stress response system and the normal functioning of the central nervous and endocrine systems. The HPA axis is the main biochemical pathway where information is transmitted from one area of the body to the next via chemical messengers. Any deviation of the homeostatic state such as an alarming sensory stimulus, emotional excitement, energy deficits or emer-gency events alarms the hypothalamus. These inputs are interpreted as perceived stress and can switch the stress response chain into action. This system is directly responsible for the neuroendocrine adaption to the stress response and regulates many body processes. The improvement in functioning of the HPA axis is imperative for regulating many homeostatic systems in the body, including the metabolic system, cardiovascular, immune, reproductive and central nervous systems. Another reason for the need to have the HPA axis working properly is that it is responsible for integrating the physical and psychosocial factors necessary to allow a person to effectively adapt to their environment and optimize survival. In case the HPA-axis cannot be regulated to overcome a challenge and is chronically exposed to a perceived threat, the system can become fatigued and lose its innate ability to optimally serve the nervous system or over-all health of the individual. Parents and their helping professionals of participants reported increased stress resiliency, improvements in physical strength and activity, as well as motivation for cognition and desire to imitate communication. (Table 2 and Table 3 ). Table 2 Table 3 were validated statistically using data on a level of synthesized function Z = f(x) [48] 
Reflex Assessment
Discussion
1) The study results of Physiological Markers of individuals have been grouped into four systems of the body: the respiratory system, cardiovascular system, digestive system, and the nervous system.
The respiratory system which includes the pulse oximeter readings, breath sounds, and peak flow were examined in order to identify symptoms and reasons for discovering why this marker has a lower level in neuroatypical individuals. It has been demonstrated earlier that breathing movements in mammals are driven by rhythmic neural activity generated within spatially and functionally organized brainstem neural circuits comprising the respiratory central pattern generator [29] , and that this rhythmic activity provides homeostatic regulation of gases in blood and tissues and integrates breathing with other motor acts [49] .
Breathing movement marker demonstrated significant improvement after the The cardiovascular system delivering blood to tissues and vital organs while carrying oxygen and nutrients that are needed to keep cells alive (https://www.ama-assn.org) was also improved in individuals in this study after the MNRI work. Particularly the marker of pulse has improved to an average of 79.9 ± 3.3 in comparison with pre-test result of 86.52 ± 3.5 at p < 0.05. Diastolic blood pressure had some reduction on average of 64.5 ± 3.3 in pre-test and 66.67 ± 3.3 in post-test in pre-test at p < 0.05, which although is a tendency for improvement, reflects a decrease in stress whether that be physiological or emotional. The digestive system metabolizes our food into energy, nutrients, and waste. Morisava, et al. described that the intestine is composed of smooth muscle in which stretch stimulation of the intestine depolarizes the smooth muscle cell membrane potential and increases the action potential, resulting in muscle contraction, which is called stretch induced contraction [50] . The intestinal peristalsis was assessed by use of auscultation of the bowel sounds. Auscultation of bowel sounds is a quick and low-cost examination, it has been used for more than 
Conclusions
The present findings suggest that the study recipients who received the MNRI treatment demonstrated marked improvements in standard vitals. These results are indicative of a trend towards homeostasis, the body's ability to regulate the balance between negative stress and free and relaxed states, and normalization of the work of the HPA stress-axis. MNRI's impact on these body systems shows a trend towards the body's internal changes allowing optimization of body functioning to transpire. These results suggest that the MNRI Program is a safe, advantageous, and non-pharmaceutical therapy that brings marked physiological change to the body's internal systems. Earlier studies also demonstrated similar results showing that the MNRI tools adjunctively improved the therapeutic effectiveness of pharmacological treatments in bronchitis and other [31] [32] [58] .
The effect of the Masgutova Reflex Integration Method on physical markers of individuals with neurodevelopmental deficits (CP, seizure, TBI and ABI; ADD/ADHD; ASD) and post-trauma (anxiety, post-traumatic experience and PTSD) found 8 out of 15 (53.33%) physiological markers on the pre-test demonstrated poor functioning. After 8 days of active treatment intervention (six 50-minute sessions each day), post-tests of physiological markers and reflex analysis demonstrated statistically significant improvement in multiple parameters. This effect is interpreted due to reducing participant perceived stress and rapid improvement of the homeostasis of the body's specific systems: respiratory, cardiovascular, digestive, and nervous. The improvement in physiological markers is indicative of the 9 out of 15 (60.0%) reflex patterns that were shown to have statistically significant changes in all four study groups. The control group, who did not receive the MNRI Program did not demonstrate improvement on post-test results. The positive results found between the pre and post assessments indicated that the MNRI Reflex Integration work with dysfunctional reflex patterns affected the normalization of reflexes in 23 out of 30 (77.5%) reflex patterns.
The results of this study indicate that the MNRI reflex integrative techniques may lead to a reduction of perceived stress and negative factors blocking physiological health homeostasis, which decreases protective neurological responses thus limiting perception, and causes dysregulation in behaviors and emotions, especially after traumatic events. Improvements in the functions of reflex patterns positively affect survival mechanisms, increase stress resiliency, and support overall neurophysiological and neuro-psychological aspects of health and well-being in individuals with neurological deficits. The comparative data analysis of participants reveals that the level of improvement of reflex functionality is dependent on the severity of neurological deficits and indicates the need to continue individualized MNRI Programs according to the diagnosis and severity of the neurological deficits. 
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